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Pesticide Safety Review 
Martha Sylvia 
Entomology Lab 
Cranberry Station  
UMass Amherst 
Pesticide Safety Training 2013 
1.  Licensing and Certification 
   MDAR and WPS 
2.  Label Review 
3.  Resistance Management 
4.  Keeping Safe 
1. Exposure 
2. PPE Review 
3. Acute Toxicity and Chronic Toxicity 
5.  Winter Moth 
6.  Scale 
MDAR 
Massachusetts Department  
of Agricultural Resources  
 Made up of 9 bureaus  including 
dairy, land use and animal health  
 Includes Pesticide Bureau 
MDAR 
MA Department of Agricultural Resources 
FIVE Divisions: 
  ADMINISTRATION 
  AGRICULTURAL MARKETS 
  ANIMAL HEALTH  
  CROP AND PEST SERVICES 
  AGRICULTURAL CONSERVATION and TECHNICAL 
ASSISTANCE 
MDAR- Pesticide Program 
DIVISION OF CROP AND PEST SERVICES  
Crop Inspectional Services 
  Apiary Inspections – Al Carl 
Pesticide Program 
  Protects public health and the environment by 
licensing individuals who apply pesticides 
  Protects the public drinking water supply 
  Provides guidelines for the mixing, loading, 
storage, and disposal of pesticides  
  Registers chemicals used in MA 
MDAR - Pesticide Program 
 Pesticide Licensing 
– Private Applicators Certification 
– Allows use of restricted use pesticides 
 Pesticide Enforcement - Inspections 
 Zone II issues  
–  Intrepid, Bravo,  and Actara 
 Register pesticide products in 
Massachusetts  
MDAR 
 Commissioner of Ag Resources 
–  Scott Soares  Greg Watson 
 Division of Crop and Pest Services  
 Director - Pesticide Program 
–  Lee Corte-Real      
 Pesticide Bureau – Licensing/
Certification Program Coordinator 
–  Steve Antunes-Kenyon  
MDAR 
  Chemist, Environmental Analyst – Zone II 
–  Hotze Wijnja   
  Toxicologist – Section 18’s 
–  Steve Antunes-Kenyon 
  Pesticide Enforcement, Field Inspectors 
–  Mike McClean 
–  Laurie Rocco 
–  Taryn LaScola 
–  Sunny Cai 
–  Paul Ricco 
•  A Massachusetts Pesticide License is 
required in Agriculture when an individual is 
going to use a Restricted Use Pesticide 
(RUP).  
•  If an individual is using a General Use 
Pesticide, then he/she does not need to 
have a pesticide license. However, that 
individual would need to be trained as a 
handler to comply with the Worker 
Protection Standard.  
Pesticide Applicators Rules and Reviews 





  Lorsban  
  Weedar 64 
State restricted because  
of groundwater concerns 
Restricted because of avian 
and aquatic toxicity concerns 
Restricted because of 
mammalian toxicity  “Warning” 
Restricted because human 
toxicity concerns  “Danger”   
Irreversible eye damage! 
* = possible or probable carcinogens 
Pesticide Applicators 
Rules and Reviews 
Changes in MDAR Rules 
 RESTRICTED USE COMPOUNDS  
WATCH OUT!! 
•  Working under the direct supervision of a 
certified individual 
•  Dealers must see your current license 
•  Enforcement actions 
Pesticide Applicators Rules and Reviews 
 RESTRICTED USE COMPOUNDS  
•  Commercial Applicator Certification 
– Restricted use compound for hire on someone 
else's property 
– Beatons Growers Service, Agricare, Firefly 
– Workers under commercial applicator can have 
only core license 
•  Private Certification (Cranberries Cat. 30) 
– Restricted use compound on  your own property 
EPA's WPS 
 Worker Protection Standard  
 protect agricultural workers from the 
effects of exposure to pesticides 
 aimed at reducing the risk of pesticide 
poisonings and injuries among 
agricultural workers and handlers of 
agricultural pesticides 
Requirements of WPS 
 pesticide safety training 
 notification of pesticide applications 
 use of personal protective equipment 
 restricted entry intervals following   
pesticide application 
 decontamination supplies 
 emergency medical assistance 
Informa(on	  at	  a	  Central	  Loca(on	  	  
In	  an	  easily	  seen	  central	  loca(on	  on	  each	  agricultural	  establishment,	  
display	  close	  together:	  	  
•  EPA	  WPS	  safety	  poster	  
–  name,	  address,	  and	  telephone	  number	  of	  the	  nearest	  emergency	  medical	  facility	  
•  the	  facts	  about	  each	  pes(cide	  applica(on	  [from	  before	  each	  
applica(on	  begins	  un(l	  30	  days	  aCer	  the	  restricted-­‐entry	  interval	  
(REI)]:	  	  
–  product	  name,	  EPA	  registra(on	  number	  and	  ac(ve	  ingredient(s)	  
–  loca(on	  and	  descrip(on	  of	  treated	  area	  
–  (me	  and	  date	  of	  applica(on,	  and	  REI	  
Workers exposed to pesticides? 
 Mixing and loading the pesticide into application 
equipment, but not restricted use! 
 Applying pesticides, like roundup 
 Handling irrigation/chemigation heads 
 Entering areas where pesticides have been 
applied to scout, weed, or repair heads, after 
the REI is up!  
  Do not need training if you have a pesticides license! 
Changes in WPS Trainings  
 Requires untrained workers to be provided 
basic pesticide information before entering 
pesticide-treated areas  
–  You can do this, word of mouth 
  Pesticides, protection, signs, washing 
–  Then official training within 5 days of working 
in pesticide-treated areas 
–  Still good for 5 years 
WPS Trainings  
  At the Cranberry Station Library 
  Last Wednesday of upcoming months 
 April 24  2-4 
 May 29  2-4 
 June 26  2-4 
  Send any workers, weeders, scouts, and 
mechanics.  Training good for 5 years! 
  $5 cost  
Label	  Review	  
•  Don’t	  be	  scared	  of	  labels	  
•  The	  best	  place	  to	  get	  info	  about	  a	  pes(cide	  
•  First	  few	  boxes	  have	  main	  info	  
– REI,	  PHI,	  PPE	  
•  Specifics	  for	  cranberry	  
– Rate	  
– Target	  
•  Supplemental	  Labels	  
Label	  Review	  
•  Brand	  Name,	  Ingredients	  and	  Type	  of	  Pes(cide	  




•  Statement	  of	  Prac(cal	  Treatment	  	  
	  and	  Precau(onary	  Statement	  
–  Parts	  of	  the	  body	  to	  protect	  
–  First	  Aid	  Sec(on	  
•  Direc(ons	  for	  Use	  
–  Storage,	  disposal	  
–  Mixing,	  Loading	  and	  Applica(on	  
•  Agricultural	  Use	  Requirements	  
–  REI,	  PPE	  
•  Name	  and	  Address	  of	  Manufacturer	  
Brand	  Name,	  
Ingredients	  






Brand	  Name,	  Ingredients	  





Statement of Practical Treatment 





Name and Address of Manufacturer 
•   last page of label 
•   on container itself 

Resistance	  Management	  




Categories of Insecticides 
Fungicides or Herbicides… 
Resistance Action Committee 

was metalaxyl 
Is now mefenoxam 
2 new in pipeline 
-conazole 
1 new in pipeline  
-strobin IR-4 project 





Group 5  SPINOSYNS (Chemical Class)  
Nicotinic Acetylcholine Receptors 
  Spinetoram                 DELEGATE  
  Spinosad                  SPINTOR 
  Organic Spinosad  ENTRUST 
Herbicides	  in	  Cranberry	  	  
•  Our	  biggest	  concern	  is	  our	  new	  reliance	  on	  
Callisto.	  	  
•  Resistance	  to	  Callisto	  has	  been	  reported	  in	  
other	  crops	  aCer	  only	  7	  years	  of	  use.	  
•  Be	  sure	  to	  rotate	  other	  compounds	  into	  
your	  herbicide	  schedule.	  	  	  
•  Do	  not	  treat	  the	  same	  bog	  with	  Callisto	  year	  
aCer	  year.	  
Use	  Labeled	  Rates	  






Gregory Comeau  Dow AgroSciences 
Jeff Zelna  Syngenta	  
Festering	  Worm	  Popula(on	  
Selec(ng	  for	  
Resistance!	  
= resistant individual 
to trublu insecticide 
Full	  Blown	  Resistance!	  	   Shoot same population again and again with trublu insecticide 
Full	  Blown	  Resistance!	  	   trublu insecticide no longer works!  Resistance doesn’t go backwards! 












Instead of trublu 
ROTATE 
and use gogojo 





























–  or	  any	  chlorothalonil	  
•  Dithane	  
–  or	  any	  EDBD’s	  
•  Champ	  
–  or	  any	  copper	  










Reduce Your Risk 
  Read the label 
  Wear at least the PPE that 
is recommended 
  Protect what the label tells 
you to protect (eyes, lungs…) 
  Use common sense 
  Don’t be lazy! 
4 Methods of Exposure 
  Dermal (skin) 
  Oral (mouth) 
  Inhalation (lungs) 
  Eyes 
  Dermal exposure 
The most common way for pesticides to 
enter the body is through the skin 
If exposed… 
  rinse with water 
  remove contaminated clothing 
  wash with plenty of soap and water 
Wear your PPE 
Wash your hands 
  Parts of the body absorb 
pesticides at different rates. 
  The head is 4 times more 
absorbent then the hand 
  and the genital area is 11 times 
more absorbent. 
Oral Exposure 
  rinse mouth with water 
  Do not induce vomiting if 
  victim is unconscious 
  having convulsions 
  petroleum based product 
  corrosive pesticide 
  label specifies NOT to induce vomiting 
 Pesticides removed from their original 
containers are the highest cause of 
pesticide poisonings in adults and children. 
Inhalation Exposure 
  remove to fresh air 
  loosen tight clothing  
  keep air passages clear 
  perform artificial respiration if 
necessary 
Eye exposure 
  wash eye with a gentle stream 
of clean water for 15+ minutes 
  get medical attention if there 
is pain or reddening of the eye 
LABELS SAY… 
IF IN EYES: Hold eye open and rinse slowly and gently with water 
for 15-20 minutes.  Remove contact lenses, if present, after the first 
5 minutes, then continue rinsing eye.  Call a poison control center or 




 the best way to reduce 
exposure and reduce 
your risk! 








Personal Protective Equipment 
Worker Protection Regulations… 
  Must be provided by employer  
  “Companies are required to make available to all 
workers whatever protective equipment is 
required for handling the chemicals they use” 
  PPE should be identified 
  Training should be provided 
  Company should implement and enforce PPE 
program 
All Pesticides require…  
    Long-sleeved shirt and pants 
   Shoes and socks 
   Chemical resistant gloves 
When handling the concentrate… 
  Coveralls over long-sleeved shirt and long pants 
  Chemical resistant gloves 
  Chemical resistant apron 
  Chemical resistant footwear and socks 
  A NIOSH approved pesticide respirator (TC-21 C) 
All Other Pesticides still require…   
    Long-sleeved shirt and pants 
    Shoes and socks 
    Chemical resistant gloves 
But Kocide requires…  
   Protective Eyewear Causes  substantial but  
temporary eye injury 
All Other Pesticides still require…   
    But Imidan requires…  
   Respirator TC-21 C 
But Nexter requires…  
  Respirator TC-21 C 
  Protective Eyewear 
May be fatal 
if swallowed, inhaled,  
or absorbed  
through the skin 
May be fatal 
if inhaled 
Causes moderate 
 eye irritation 
CLOTHING/COVERALLS 
  EVERY pesticide label requires long-legged 
pants and long-sleeved shirt. 
  Coveralls always provide more protection. 
  Disposable coveralls are a                               
good idea for pesticide use 
  Waterproof suit 
GLOVES 
  Chemically Resistant 
  Nitrile 
  Butyl   
  Neoprene 
  Natural Rubber 
  Barrier Laminate 
Disposable Nitrile gloves 






No linings !! 
  READ THE LABEL! 
  Insecticides 
–  Diazinon – Category F 
•  Barrier laminate, butyl or nitrile rubber, or viton 
–  Lorsban 4E/Nufos 4E – Category G 
–  Lorsban 75WG/Chlorpyrifos 4E-AG – Category H 
•  Barrier laminate or viton 
–  Avaunt – Category A 
•  Chemical Resistant Gloves (such as butyl rubber, natural 
rubber, neoprene rubber or nitrile rubber), all >14 mils 
–  Delegate 
•  Chemical-resistant gloves made of any waterproof material 
–  Intrepid 
•  Chemical-resistant gloves made of any waterproof material 
–  Altacor 
•  No glove required! 
Cranberry pesticides - which gloves? 
No perfect solutions 
  READ THE LABEL 
  Laminate gloves protect from all 
categories but can tear and are non-
dextrous 
  Disposables are easy to work in but not 
thick enough - all plastic and rubber 
require >14 mil 
  Try thinner gloves over the laminates - 
get the advantage of both 
Choosing gloves for fit 
  Too loose - lose dexterity 
  Too tight - bind hands and may tear 
more easily 
  Assure that pesticide can't run down 
into the glove 
  The glove should be at least 12 inches 
long (half-way to elbow) but longer if 
reaching into containers. 
Cleaning your gloves 
  Wash the gloves on your hands 
  Remove carefully - don't use your teeth!! 
  Wash your hands 
  If you plan to use again - wash in bucket 
of heavy-duty detergent solution right 
away - the jury's out on submerging 
Inspect your gloves 
  Leaky gloves are much worse than no gloves - 
chemical gets in and is trapped near your skin 
  Check for tears, pinholes, and signs of chemical 
damage - even new gloves! 
  Keep a spare pair handy (seal in a zipper bag to keep 
clean) 
  It's just a matter of time 
  Even barrier laminate is rated for only 4 hours of 
constant exposure 
  Make glove replacement a high priority 
  Replace after 5-7 days of use (10-14 if a heavy duty 
glove). 
  Look for signs of wear but remember - it doesn’t 
always show. 
FOOTWEAR 
  Shoes  -  Leather, Canvas, Fabric 
  Chemical Resistant Footwear or Boots:  
  Chemical Resistant Shoes 
  Chemical Resistant Boots 
  Chemical Resistant  






  Protective Eyewear   
  Shielded Safety Glasses 
  Face Shield 
  Goggles      
  Full Face style respirator 
Respirators 
MUST HAVE NIOSH/MSHA APPROVAL  
  Dust/mist filtering - dusts, 
powders, mists, and sprays.  
TC-21C 
  Vapor removing - gases and 
vapors.  
  TC-23C - cartridge for organic 
vapors + prefilter 
  TC-14G - canister for pesticides/
organic vapors              
Extra Protection 
  Apron 
  Chemical resistant 
  Hat or Hood 
  Chemical resistant 
  Full hood as part of respirator 
  Not ball cap used all season  
Clean Equipment!! 
 Protective equipment 
should be cleaned 
after every use. 
 Soap and water!! 
 Dispose of heavily 
contaminated PPE 
Acute Toxicity 
  immediate harm caused by pesticide 
exposure (within 24 hours) 
  signal words measure acute toxicity for skin, 
mouth, lung and eye exposure  
Toxicity - 
 4 Categories 
What this means 
higher LD50/LC50 = less toxic 
lower LD50/LC50 = more toxic 
Sample Oral Toxicity Values 
for Commonly-Used Cranberry Insecticides: 
  Pesticide  (Product)  Acute Oral LD50  (mg/kg - male rat) 
  Chlorpyrifos  (Lorsban)  150   382   500   776 
  Phosmet  (Imidan)  275 
  Diazinon  (Diazinon)  350   787   1600    
  Carbaryl  (Sevin)  406   699   699   
  Acephate  (Orthene)  688  945  1030 
  Imidacloprid  (Admire)  609 4690  4870 
  Acetamiprid  (Assail)  886 
  Thiamethoxam   (Actara)  1563 
  Pyridaben  (Nexter)  1930 
  Clothianidin  (Belay)  3044 
  Indoxacarb  (Avaunt)  1867  3619 
  Methoxyfenoxide  (Intrepid)  > 5000  
  Spinetoram  (Delegate)  > 5000  
  Spinosad  (SpinTor)  > 5000  
  Chlorantraniliprile (Altacor)   > 5000  
Warning 
  50-500 
Danger 










  delayed - time lapse between exposure and 
effects (don’t appear immediately) 
  result of repeated exposure to same pesticide 
or one with similar mode of action 
  or from a single exposure  
  effects are not seen until much later 
Chronic toxicity can cause 
  cancer 
  tumors 
  birth defects 
  infertility or sterility 
  impotence 
  blood disorders (anemia, 
inability to clot) 
  brain damage 
  paralysis 
  emphysema, asthma 
  kidney problems 
Group B =  
 Probable Human Carcinogen  
Group C =  
 Possible Human Carcinogen 
  Carcinogens 
Probable Human Carcinogen 
   B2 Carcinogens 




  Kerb - pronamide 
  DDT 
  C Carcinogens 
  Casoron – dichlobenil 
   Sevin – carbaryl 
   Indar – fenbuconazole 
   Evital – norflurazon 
   Orthene – acephate 





 Low-level exposure to 
chemicals that have 
potential to cause long-term 
effects may not cause 
immediate injury, but 
repeated exposures  can 
greatly increase the risk of 
chronic adverse effects. 
HAZARD = EXPOSURE x TOXICITY (or RISK) 
The best way to 
 avoid a pesticide  
poisoning is to protect  
yourself by reading the 
label and wearing personal  
protective equipment.  
UMass Cranberry Station Research Update     
Plymouth, MA  January 16, 2013 
Winter Moth and Cranberry!	

Thanks to 
Robert D. Childs and Joe Elkington 
Plant, Soil, and Insect Sciences Dept. 
University of Massachusetts, Amherst 
Martha Sylvia  
Entomology Lab 






lay eggs and die 
Eggs over-winter, 
larvae hatch early 
spring  -  April 
Larvae feed all 
spring and pupate 
in late May 
Pupae in soil all 
summer and fall until 
adult emergence 
Slide courtesy of Dr. Joseph Elkinton 
Winter moth mDNA 
Bruce  spanworm 
mDNA 
Initially, the hardest hit areas 
were in Eastern Massachusetts, 
especially southeastern MA, 
including Cape Cod. 
The winter moth’s known range in 
Massachusetts and beyond is now much 
better understood due to the extensive 
pheromone trapping that has been 
orchestrated by Dr. Joseph Elkinton at the 































•  Polyphagous  (feed on many host plants) 
Cyzenis	  albican	  
•  A	  parasi(c	  fly	  specific	  only	  to	  winter	  moth	  
•  The	  fly	  sprays	  (ny	  “micro-­‐eggs”	  on	  leaves	  that	  
are	  eaten	  by	  the	  winter	  moth	  caterpillar	  
•  Eggs	  hatch	  inside	  the	  caterpillar	  and	  the	  larvae	  
consume	  the	  caterpillar	  from	  within	  
•  The	  fly	  pupates	  inside	  the	  carcass	  and	  emerges	  




•  Joe	  Elkinton	  (UMass	  Amherst)	  
•  showing	  effec(veness	  
•  based	  on	  experiences	  in	  mari(me	  Canada	  
•  Expected	  crash	  in	  popula(on…	  
•  BUT,	  in	  the	  mean(me….	  






MARCH APRIL MAY 
FROST BEGINS 
Winter Moth  
on BB 







Most have  
pupated 
Found   
on CB 
4/27/12 
4/27/12 range in size 
2mm - 15mm	

 EAT SIZE   4/27-30 4/30-5/1 
 1 bud 2 4 2 dead 0 
4 6 2 dead 3 2 dead 
2 buds 6 9 1 dead 8 
8 10 1 dead 7 
3 buds 10 3 9 
12+ 2 8 ½” 
Winter Moth 
“Cranberry Eating Trial” 
¼” 
Where’s the bud? 
WINTER MOTH Management 
•  Sampling is difficult 
•  Hard to detect when small 
•  Very similar to black-headed 
fireworm when tiny! 





UMass Landscape Message  
•  http://extension.umass.edu/landscape/
landscape-message  
•  Cape Cod Region, Southeast Region 
•  Winter moth activity  
•  Growing degree days 
•  Soil temp 
AS OF LAST FRIDAY, 4/5/13, No Winter Moth Reported 
BEYOND bud swell  






•  Two	  cases	  of	  out	  outbreaks	  in	  MA	  cranberry	  
–  	  2	  different	  species	  
Dearness Scale       Cranberry Scale 
Scale	  Insects	  
•  Scale	  are	  (ny	  parasi(c	  insects	  that	  
adhere	  to	  plants	  and	  live	  off	  the	  plant's	  
sap	  
•  They	  look	  like	  bumps	  on	  the	  plant's	  stem	  
and	  are	  oCen	  mistaken	  for	  a	  disease	  	  
Scale	  Insects	  
•  Adult	  female	  scale	  are	  immobile	  and	  
permanently	  a]ach	  to	  the	  plant	  
•  They	  secrete	  a	  waxy	  coa(ng	  for	  
defense	  that	  looks	  like	  a	  fish	  scale,	  
thus	  the	  name	  
Scale	  Insects	  
•  There	  are	  2	  kinds	  of	  scale	  
– Armoured	  and	  soC	  bodied	  scales	  
•  Most	  species	  of	  armored	  scales	  overwinter	  
as	  eggs	  beneath	  the	  female	  cover	  
Armored	  scales	  
•  Females	  produce	  
eggs	  
•  In	  spring,	  eggs	  
hatch	  into	  (ny	  
mobile	  crawlers	  
which	  migrate	  to	  
new	  feeding	  sites	  	  
•  Crawlers,	  newly	  hatched	  and	  mobile	  
immatures	  of	  the	  scale,	  ac(ve	  mid-­‐June	  
•  Stagger	  emergence	  to	  late	  June	  
•  Tiny	  orange/yellow	  
crawlers	  disperse	  
•  Se]les,	  begins	  
feeding,	  produces	  
new	  shell	  in	  2-­‐4	  days	  
•  Crawlers	  se]le	  aCer	  a	  
few	  days,	  insert	  their	  
mouthparts	  in	  the	  
plant,	  and	  begin	  to	  
feed.	  
•  They	  secrete	  a	  
protec(ve	  cover	  and	  
lose	  their	  legs	  
•  Large	  popula(ons	  can	  
build	  up	  before	  plants	  




Dan Mahr,  
University of Wisconsin 
•  Reported	  in	  WI	  	  
–  2005	  Dearness	  Scale	  
•  Reported	  in	  western	  growing	  
regions,	  BC	  
–  2007	  Dearness	  Scale	  

Management	  
•  Dormant	  oils	  suffocate	  scales	  
•  Growth	  regulator	  possibili(es	  
•  New	  (pworm	  compound	  should	  hit	  scale	  
Management	  
•  Scale	  insects'	  waxy	  covering	  makes	  them	  quite	  
resistant	  to	  pes(cides,	  which	  are	  only	  
effec(ve	  against	  the	  first-­‐instar	  nymph	  
crawler	  stage.	  
IN	  JUNE	  DURING	  BLOOM	  
•  DIAZINON	  
•  LORSBAN	  
